The validity of mothers' reporting of the breast feeding history of their children more than 20 years after their birth was studied in a Jerusalem population. Among 74 study subjects, duration of breast feeding as ascertained from an interview was well correlated with that recorded in mother and child health clinic charts. 
This investigation was prompted by the report of Marmot et al who showed, in the framework of a historical prospective study, that adults in their 30s who had been exclusively breast fed during infancy for five months or longer had lower plasma cholesterol concentrations than those who had been bottle fed.' This was more evident for girls than boys. A study of this association necessitates either the availability of an adult cohort with well documented breast feeding data during infancy (an unusual situation), or the patience (and longevity) to undertake a 20-30 year prospective study beginning with a cohort of newborns in the present, or the use of a retrospective breast feeding questionnaire and current cholesterol estimation in a study of adults. The last approach requires validation of the breast feeding history.
We selected the third option. Plasma lipid and lipoprotein data on a large population of 17 year olds were available from the Jerusalem Lipid Research Clinic Study. We decided to interview the mothers of the 17 year olds (then aged 20 to 22) to derive breast feeding histories for those subjects whose mother and child clinic records had remained intact over the 218 ensuing 20 to 22 years. Self reporting of breast feeding by adults was found to be of low validity1 and was thus not attempted. The objectives of this study were twofold:
(1) To validate a breast feeding history questionnaire applied to mothers about 20 years after the birth of their children against available routine records from mother and child clinics.
(2) To conduct a preliminary study of the relation of breast feeding with plasma lipid concentrations in a sample of Jerusalem residents aged 17. The lipids measured were plasma cholesterol, high density lipoprotein cholesterol, and triglycerides. Should the retrospective breast feeding information prove to be sufficiently valid, we would be able in a subsequent study to pursue the question of a breast feeding blood lipid association in a large sample of subjects examined by the Of the 125 mothers, 104 (83%) were interviewed, 94 by home visit and 10 by telephone. Five mothers refused, seven were living abroad, and nine could not be located. The two central questions of interest in the interview were "Did you breast feed your son/daughter when he/she was a baby?" and "For how long did you breast feed him/her?" Interviewers were unaware of the mother and child clinic record data on breast feeding. Information on family size, birth order, mother and father's education, mother and father's occupation, mother and father's and grandfather's country of birth, breast feeding of other children in the family, and age at which liquid cows' milk or powdered milk was introduced was also gathered. One of the 104 mothers interviewed could not recall the breast feeding history and in one case the interview form was unclear. Complete breast feeding data were found in the clinic records for only 84 of the 125 babies (67%); data were incomplete in 23 and missing in 18. A breast feeding record was deemed complete if there was a recorded entry for non-breast feeding or for cessation of breast feeding, or if the baby had been breast fed for more than six months in the absence of definitive data on weaning.
The validation study was based on 74 subjects with complete data from both sources. The association of plasma lipids in 17 year olds with breast feeding during infancy was analysed using both record data (84 subjects) and interview data (101 subjects after exclusion of one boy with no lipid data).
Plasma (table 1) . The Spearman correlation was 0-86 (and the Pearson correlation 0.82). The intercept (± SE) for the regression of the interview data on recorded data was near to the origin (0.7 + 2 1 weeks) and the slope (± SE) close to unity (1.078 ± 0-088). Omission of the seven possibly truncated cases did not alter the correlations whereas the change in regression coefficients was trivial. (Use of all mother and child clinic records that had any breast feeding data-that is, inclusion of 12 additional records defined as incomplete-reduced the correlation with the interview data to 0-76. Regression coefficients were unchanged.)
The concordance was examined within the sex, ethnic group, mother's education, and family size strata. In all categories, notwithstanding the rather small numbers of subjects in the subgroups, agreement was consistently high (table 1) . When the data were stratified by pairs of variables (sex and mother's education; sex and number of children in family (classified into two groups of one to three children and four or more); ethnic origin and number of children; and mother's education and number of children) the Spearman correlation coefficients ranged from 0-72 to 0-96. Pearson correlations were similar.
In 36 of the 74 subjects the recorded breast feeding duration was shorter than that reported, in 10 cases identical, and in 28 longer. After exclusion of the seven possibly truncated records, 30, 10, and 27 subjects remained in the three respective categories.
On arbitrary dichotomisation of duration of breast feeding into long (> 5 months) and short (s 5 months), the percentage agreement between reported and recorded data was 91% and the Kappa statistic was 0-79. The sensitivity of the reported data for correctly identifying long term breast feeders was 91% and the specificity 90%. When breast feeding duration was divided into short term (< 2 months) and long (2 2 months), the percentage agreement was 85%, Kappa was 80%, the sensitivity of correctly classifying short term breast feeders was 86%, and the specificity 84%.
Thus Thus although the study sample was small and was not randomly ascertained but was drawn from the two neighbourhood clinics in which records were extant, it seems to be reasonably representative of the diverse source population in terms of the characteristics that were compared. A statistically significant inverse association of duration of breast feeding with plasma cholesterol was evident in girls, both for recorded and reported data (r = -0*28, p = 0-030; r = -0-26, p = 0-031 respectively). In boys the associations were inconsistent and did not differ significantly from zero.
Associations with high density lipoprotein cholesterol (HDL-C) were weak and inconsistent. The proportion of HDL-cholesterol in total cholesterol was positively correlated with duration of breast feeding in girls for reported data only (r = 0-20, p>0.05). For triglyceride, stronger inverse associations were noted in boys than in girls. Correlations of a similar magnitude were seen for both recorded and reported data in boys (r = -0*18 and -0-23, respectively, p>005). Associations were less consistent in girls. Exclusion of boys who had fasted for less than 12 hours before giving blood reduced the correlations slightly. The inverse correlation was strong in non-fasters of both sexes, exceeding -0 5 for both parametric and non-parametric measures.
Weak positive correlations (from 0 05 to 0.15) were seen for the duration of breast feeding and Quetelet's index of body mass in both sexes (data not shown).
Multivariate analysis (table 4) The association of body mass index, ethnicity, and social class with lipid concentrations in 17 year olds in the Jerusalem Lipid Research Clinic Study has been shown.7 Within our data set body mass index was associated with plasma cholesterol in girls (Pearson r = 0.30) and with plasma triglyceride in boys (Pearson r = 0.23), and showed a weak positive association with breast feeding. Ethnicity, mother's education, and social class were strongly associated with breast feeding. These variables were considered as potential confounders. Mother's education was included only in the analyses based on interview data. interview data.
Univariate and multivariate regression coefficients for the regression of plasma cholesterol and of triglyceride (loge transformation) on duration of breast feeding are seen in table 4. Regressions were run in two ways: (a) in forward stepwise mode with the programme selecting variables for entry according to the highest partial correlation coefficient until the peak adjusted "explained" variance (R2) was reached or (b) until all variables entered the equation. Inspection of the bivariate scattergrams suggested an inverse curvilinear relation of plasma cholesterol with duration of breast J D Kark, G Troya, Y Friedlander, P E Slater and Y Stein tIn the univariate analysis a linear term for the duration of breast feeding was the only independent variable whereas in the multivariate mode Quetelet index, ethnic origin, mother's education, and father's social class were added. b is the regression slope coefficient, SE the standard error of b, and R' the proportion of total variance "explained" by variables in the regression equation. For six girls with missing data for weight and height the mean Quetelet values of their respective country of origin group were substituted.
*Stepwise regression allowed to proceed to maximum adjusted RI; in four instances duration of breast feeding did not enter. §All variables introduced into the regression.
feeding in girls and of plasma triglyceride with breast feeding in boys. Introduction into the regression of a quadratic term for duration of breast feeding, or alternatively of a threshold term, did not significantly improve the fit. In addition there appeared to be heteroscedasticity with evidently greater variance of cholesterol (in girls) and triglyceride (in boys) at the shorter durations of breast feeding. Use of a square root transformation of the lipid variables made no added contribution. Thus these terms were not used.
Univariate slope coefficients for the regression of cholesterol on breast feeding in girls were negative in sign, statistically significant, and similar in magnitude for recorded and reported breast feeding data. In boys the relation was weaker and less consistent. Multivariate adjustment for covariates resulted in a small increase in the slope coefficient for recorded data in girls and a moderate reduction in the coefficient for reported data. Both coefficients were of borderline statistical significance. For triglyceride in boys the coefficients for both data sources were of similar magnitude for both the univariate and multivariate analyses, although statistically significant only for the reported breast feeding data.
In girls there was no evident association.
Duration of breast feeding was dichotomised at the median of boys (s 12 and 2 13 weeks) and also at the median of girls (s 16 and 2 17 weeks). Lipid associations were analysed by analysis of covariance controlling for ethnic group and for body mass index. Using both cutpoints, univariate and multivariate differences in cholesterol means and of loge transformed triglyceride means were consistent with the trends seen in the regression analyses but were not statistically significant at the a = 0O05 level.
There was a suggestion of an ethnic group/breast feeding interaction on cholesterol in both sexes.
Discussion

REPRESENTATIVENESS OF THE STUDY SAMPLE
Our study sample included the diverse ethnic and social class strata that characterise the Jewish population of Jerusalem and of Israel. Anthropometric and plasma lipid characteristics were quite similar to those of the source population. Thus although this was not a randomly selected sample, it is unlikely that it differs substantially from the Lipid Research Clinic study population from which it was drawn.
In , who were breast fed showed slightly lower cholesterol concentrations22; whereas children aged 2*5 years27 or 7-11 years28 fed with breast or cows' milk had higher serum cholesterol concentrations than those fed a low cholesterol formula; finally, 6 year old girls, though not boys, breast fed for at least three months had significantly lower serum cholesterol concentrations than those fed cows' milk or formula.29 The single study that reported data on adolescents26 did not seem to take possible sex confounding or sex interactions into account. Both Jerusalem and United States Lipid Research Clinics data show a sex difference in plasma cholesterol concentrations in the 15-19 year age group. 430 Reiser et al contends that a test of the breast feeding/cholesterol hypothesis requires examination of blood cholesterol in adults rather than in children."3 Marmot et al and the current study lend limited support to this notion, and that only among girls.' Cows' milk, the alternative supplement to breast milk in our study population, has similar or somewhat lower cholesterol content than breast milk.2628 If the association described is found in future studies it could be surmised that the cholesterol content of milk may not be of central importance but rather some other characteristic associated with breast feeding or breast milk.
The satisfactory validity of the breast feeding history obtained by interview of the mothers over 20 years after birth of their children, and the breast feeding/lipid associations noted in this small sample, suggest that a large interview based investigation of adolescents or young adults should be undertaken.
